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(57) Abstract: An acetylated N-acetylglucosamine derivative rep- 
resented by the following general formula (1) and a hyaluronic acid 
production promoter containing the same and a skin preparation for 
external use containing the same. General formula (1): wherein R^ 
represents hydrogen or C2.18 alkyl; R^, R^ and R'* may be either the 
same or different and each represents hydrogen or C2.18 acyl; and the 
stereostructure at the 1 -position may be either a - or P -structure, 
provided that R\ R^, R^ and R* do not represent hydrogen at the 
same time. It is intended to provide an easily available hyaluronic 
acid production promoter and a skin preparation for external use by which the production of hyaluronic acid can be promoted in the 
skin and thus the skin can be maintained in a firm and moisten state so that it is expected that the human skin can be prevented from 
aging. 
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9 9 8^4^ 1 SHI^ff, ie26#, Il4^> 4 9 - 5 8 H) , 

tfim^nX^^^^ ( FB I O I NDUSTRYJ , ^^^^'>—JLAz^-. 1 9 
9 1^5^1B!«tT» ^8#. ^5^, 6 6 (3 4 6) -6 8 (3 4 6) M) c 

mmzJ:r)m^mmf^<0\^7)Uu>mm^^&^^^TV (ludger 
J. M. Meyer and Robert Stern* TAge-Dependent Changes of Hyaluronan in Human 
Skinj » TThe Journal Of Investigative Dermatologyj , The Society for 
Investigative Dermatology. INC. , 1 9 9 4^4 ^, Vol. 102, No. 4, 3 8 5-3 
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5 1#, S5^. 5 3-5 7M) > ^(^j^Mt UT^Jg^^^t. AU> #;^140!>i£ 

'>^< , t t;ud >^s:Ba'& urdbm^^^-r ^ d t {c J; D &m^m(D^m^^^ 
'^^m^Mib^ziiiiz^r)^mmm^m:^miz^m't^!^n<Dmmmw^nx 

b T;Un >^jg^<J£ii#lK<!i bT«, U^^^ >^?5^^ e,nT*5 0 > 
-:5r, tT;i/D>i6(^>«|^!KiBiT^-5N-T-t:^;Pi3^;i^n-y-5>;^«5mmo i /l 

(^ii^tc:feviT. mmmmtitmmmzmmm^m^(D\i7ji'U>m<Dm±'^ 1 . 

-,2 0 0 1^1 2^15 HUff, ^3 om. ^2 2^, 5-1 1 M) . UtS^U^j: 
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m9^12. 2-T-fehr5H-l. 3, 4, 6 -5^ h ^-O-T-fc^Jl'- 2 -5^ 

mite «rffl vife^^sfflflst^t t;i/p >mj£^<siist®^ 3 ) (Dmm^^-r 



tt-jSiC (16) Tatj^n-s. 
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(16) 



R^ R\ R^(DT'^T*^*7K^M^TfeoT«;ia:6ncVi. 

(2) Xtt (3) -^^$tlS'b®7{>W^b(/i. 
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(mU, R5«0l^^2~l 8<DT;U=^^;1/ST*-5. RH^TK^m^^fc 





NHAc 



wo 2004/033474 




'CT/JP2003/009428 



10 
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NHAc 



(R^«7KSM^Sfc filmic 2 ~ 1 8 (Dyjl^=¥)VM-V$> t) . RHi^m^ 2-18 

eiciT. R*tt. j^^lS[2'-i 8<^itm*^c«^i!^U;rcr;ww«T*o, 

ii'bu<tt5i'iKL;'5:T'>;ps-r*o. «^sb<«^^i& 2-8^^0. m^ttfm\z 
(1) - (17) ictPViT^ i^masT^^n-shr^z-xJ^cDifi 



±12— jisi?: (2) x« (3) X'm-^n^N-r±^)Uifji^zi'\rs.>mmi^t[yX 
\t, mi^mzit. Ti5-i3s^ (4) ~ (1 5) xm^n^hO'Simif^ztai^x^ 
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^mit. m^i^i^&^^mhvx. ±m0Stm<Do. o o o o i^-s. onm%*m 
*u<, Htc$f^i^<tio. 001-3. onm%'c$>^. mhiff-mizit. o. o 

-r-5^<h7&«-e#^. uiis 2is:^^ic43ViT. ^mi^mMtit. m&^-^ts^rwo^-r 

fern, i^'fb^T'ji^c^^feM^^, /i^^>, :7xy=^>'Xi5'y-;i/75:<if<DE&jig?f!l. a 
uom, -f y^Sfii!i!»K. T>7^-ryi!smiiii»i?ja:£<^i^Mi!gi»i?. u^^ 
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;niiM®!x;^x;i'. >l?U::i-^r'>x5"u>i^<kf7'>tft. ^«T;i/3-;njii»^xx 

fl;5i?xx-7^;K ^«lxx-x;i'7i<i:a)#^'r:t>#®?gi4^K 7^ h^7;i/^;i/7>^x 

>m^(DmmmRzs't(Dm.. iis?x^y-;uT^>, ?fgmr>^x':7A. mmrjv 

^x>. >'-i'yypb!;i/T5>ilL, 7^:*;;U7l<^v':!f3;i'y'>>^(J!)WaT5> 

^7;i/n-;k a-aray^, rxn)m>m. \i-t^>, hn:7a:n-;i/^c7)e 
i$'5>^:fe<fctKTxn;ni>®??5g®!x;^x;U:^. T7.3;nf>®t^i?xx5^;wm, 

N - ;< L — fe 'J >. ^^x^x^co*;^ t t;up >^;g^{l£ji^j, 
^'JiJ^yx^X. :5^p;^'7X+x, ^:-;/4^>x:^;?., 7-k>-\'^x^;^, ^a^i^ 

jL=^:^mo[i7)iu>m^mmmM. ':^<yypt!;PT^>>^^ppfi^i!, :^-rT 
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(1) N-T-fe5^;P^;U3lJ-$>li##:(DiSljg^JtC:oViT 

mmmi 

(4) (Dit^mi (omm: 

3. 4, 6--r h7-0-T-fe^;l^-2-x:t^S/-i3 

MiS^g^^Slcii/ D0 3jN;i.A^j!jD;^^?ni^g?7K^-:^ h 'J •>'A7K^j^-e^5fe^m. ^ do 
^PDX;57>1 5mLtC^3&^b> 1 -jj-^iJ'/— ;l/0 . 8 9mLt (±) -U Ji^P 

<z)^ - 1 0 -x;u*j>i?i 1 9mg^i)n;^, 6 orT^BtPpimJ^Ufe. Rjt^m^m 

*y;i/*^Ai7P"7h^^7>f- (^m^Ji; n-'\^1t>:g^fi6x5";W=2 : 3) 
^^xa^<l^U^^WiZmti^\^. 2 8%:>-hU'i7A^^^— h^iJ'y-Jl/^^S^febiSEa 
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NMR (DMSO-dg) 5:0. 85 (t, 3 H. J=6. 6Hz) , 1. 23 
(s, 10 H), 1. 40-1. 45 (m, 2H), 1. 77 (s, 3H), 3. 
00-3. 10 (m, 2H), 3. 20-3. 50 (m, 4H), 3. 65-3. 
75 (m, 2H). 4. 25 (d. IH, J=8. 3Hz). 4. 40 (t. IH), 
4. 78 (d, IH) . 4. 8 7 (d. 1 H) , 7. 58 (d. 1 H, J = 8. 7 
Hz) . 



y-x [-figic (5) (Dit^m'] (DmM: 

K 5mL^JPX.,jt#Lfcj:7D^'e) 7 0t:tCjPl^b, n-:ti>^S7y-r;W^DU KO. 
4 6mL$:iiTUT4fl#rBlMJS$-fr;feo ;Kl^?i^7^, HtMx^^^U-etttH. 2mo 1 

/7Dp4n;PA : ^^/-;i/=l 5:1) ^^fflViXm^L. 2 -T-fe hT^ H- 2 - 
- 6 - O - :t 1^7 y -f a - D - e ^ y -X e^i^S <i: bT 
1 7 Omg#;'S:o 

2-7-1:1-7^ H-2-7':^^'>-6-o-:e-i^iS'y-r;P-a-D-i?^;i/:ntr 

NMR (DMSO-de) 5:0. 92 (t. 3H. J=6. 8Hz) , 1. 33 
(s. 10 H), 1. 55-1. 60 (m. 2H), 1. 89 (s. 3H). 2. 
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34 (t, 2H), 3. 15-3. 20 (m. IH), 3. 55-3. 60 (m. 
1 H) , 3 . 6 5- 3. 7 0 (m. 1 H) , 3 . 8 5-3. 9 0 (m, 1 H) , 4 . 
08 (dd. IH. J=6. 0, 11. 6Hz), 4. 35 (dd, IH. J = 2. 
1.11. 8Hz).4, 70 (d, IH, J = 5. 4Hz), 4. 96 (t. IH. 
J=3. 5. 4. 3Hz), 5. 13 (d, 1 H, J = 5. 8Hz). 6. 54 (d. 
IH, J=4. 7H) . 7. 61 (d. 1 H. J = 8. IHz). 



;i/i3bf7y'>K (6) (Dit^m <omm: 

mitm 1 -Q^^nrzit^m l—^^ (4)] 100mg$:lf'J>^>lmL izmf}^ 
U, n-:ti7^y^}V{7a^J H6 1 // L ^£?gTbT 4P#^mj;£;$ii:;fe, Sl^^i^T^, 

^opjjN^vATttw. 2ino I /^'LmM'vm^m.. mm:rL^)vm^M7i^vm'^^^ 
u-^h-i/^y^— mmmm i^pdtj^^wa : ^37y-;i/=2 o : d ^m^^xm 

D - i^JI/D t; ^ / H ^ a feS^S <fc UT 4 0 m g #;^o 

(2-r-fehT^ H-2-7^:r4^'>-6-0-:t^:57y-r;P) /3-D- 
yjVri tr^ y '> h*flD'H-NMRffifJ5ti^mS:^"ro 

NMR (DMSO-d,) 6:0. 85 (t, 3H, J=6. 8Hz) , 1. 23 
(s, 18 H). 1. 40-1. 45 (m, 2H), 1. 50-1. 55 (m, 2 
H), 1. 78 (s, 3H), 2. 28 (t, 2H), 3. 05-3. 10 (m, 
1 H) , 3 . 2 5-3. 40 (m, 4 H) , 3 . 6 0-3. 6 5 (m, 1 H) , 4 . 
05 (dd. IH, J=7. 2. 11. 6Hz), 4. 28 (d. 1 H, J = 8. 
OHz) . 4. 30 (dd. 1 H, J = l. 6. 11. 6Hz).4. 90 (d, 
IH. J=4. 8Hz). 5. 12 (d. IH. J = 5. 2Hz), 7. 61 (d. 
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IH, J = 8. 

^©SfS^rtf^^ii-. Sfeiig^cDy^Jl/ (2-7-fchT5 H-2-^^^'» jS-D 

NMR (DMSO-de) 6 : 0. 83 (t, 3 H, J=7. IHz) . 1. 20 
- 1 . 3 0 (m, 2 H) . 1 . 4 0-1. 5 0 (m, 2 H) , 1 . 7 8 ( s , 3 H) . 
3. 00-3. 05 (m, 2H), 3. 25-3. 45 (m, 4H), 3. 65- 
3. 70 (m, 2H) , 4. 26 (d, 1 H. J = 8. OHz) , 4. 39 (t. 
IH. J = 5. 8Hz). 4. 7 7 (d, IH. J = 5. OHz). 4. 86 (d, 
IH. J = 4. 4Hz) . 7. 57 (d. 1 H. J = 8. 7Hz) . 

(8) (Dit^m (omm: 
-D-^jmtr^y s^H^ i 5 omg^^o 
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4Hz) . 
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NMR (DMSO-dj) 5:0. 85 (t, 3H, J = 6. OHz), 1. 20 
- 1 . 2 5 (m, 4 H) . 1 . 4 0-1. 4 5 (m, 2 H) , 1 . 7 8 ( s , 3 H) , 
3. 05-3. 10 (m, 2H), 3. 20-3. 45 (m, 4H), 3. 65- 
3. 75 (m, 2H) , 4. 26 (d. 1 H, J = 8. OHz) , 4. 40 (t. 
IH, J=6. OHz) , 4. 78 (d, 1 H, J=4. 8Hz) . 4. 87 (d, 
IH) , 7. 58 (d. IH. J = 8. 8Hz) . 



^'^U;i' (2-Tiz:hT5 H-2-x:t^>') /3 -D- tf^ / H l—^^ 
(9) (Dit^mi (D^i^: 

-D-i^;i/ne^y>'H&4 5 omg#fe. 

NMR (DMSO-dfi) 5:0. 85 (t, 3H, J=6. OHz), 1. 23 
is, 18 H). 1. 40-1. 45 (m, 2H), 1. 84 (s. 3H). 3. 
00-3. 10 (m, 2H), 3. 20-3. 50 (m, 4H), 3. 65-3. 
75 (m, 2H), 4. 25 (d, IH. J=8. OHz), 4. 40 (t, IH. 
J = 5. 6Hz) . 4. 79 (d. 1 H. J=5. 2Hz), 4. 85 (d. 1 H. 
J=4. 4Hz) ) . 7. 08 (d. 1 H. J=8. 8Hz). 
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J -7. i-wc^ (10) (Dit^mi onm 

HI SmL^JPA, mi^U?5:7&^e>7 0'CtCija^U, A;!/^ h-TJI/i? o U HI. 3 7 
mL^r®TbT4BtrB^;5^S$i±fc. SfS||7^, S^ii!X^;WT«m> 2mo 1 /L 

2 -T-fe HTS H- 2 -T'^=\r>'- 6 -0-n)VB. V-DV- a-T>-^}V3\± 
y J -7.<7)'H - NM RS'J^i^m^^t-, 

NMR (DMSO-dj) 5:0. 85 (t, 3H. J=6. 5Hz) ,1.25 
(s, 24 H). 1. 45-1. 55 (m, 2H), 1. 82 (s. 3H), 2. 
30 (t. 2H), 3. 05-3. 15 (m. IH). 3. 45-3. 65 (m. 
2H) , 3. 7 5-3. 8 5 (m, 1 H) , 4. 00 (dd, 1 H. J = 5. 7. 
11. 8Hz). 4. 28 (dd, IH. J = 2. 0, 11. 8Hz).4. 65 (d, 
IH, J = 5. 7H2) , 4. 90 (t, IH, J=3. 7, 4. IHz) , 5. 
07 (d, IH. J = 5. 7Hz) , 6. 45 (d. 1 H, J=4. 5 H) . 7. 
5 5 (d, IH, J = 8. IHz) . 



Mji{^J8 

(11) (Dit-^m (DUm : 
OKft^^ntD-it. Sfej^S^y^x;!/ (2-7-fehT^ K-2-5^3t-+'» /3-D 
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NMR (DMSO-dg) 5:1. 57. 1. 60, 1. 65 (3s. 9H),'l. 
79 (s. 3H), 1. 95-2. 05 (m, 4H). 3. 05-3. 10 (m, 
2H). 3. 30-3. 40 (m, 2H). 3. 47 (dt, IH, J = 5. 2, 
12. OHz) , 3. 68 (dd. 1 H. J = 5. 6, 11. 6Hz), 4. 02 
(dd, IH, J = 7. 2, 12. OHz), 4. 17 (dd, 1 H, J = 5. 2 
Hz). 4. 87 (d. IH). 5. 05-5. 10 (m. IH), 5. 21 (t. 
IH, J = 6. 4Hz) , 7. 59 (d, 1 H, J = 8. 8Hz) . 



X5^;i/ (2-T-fehr^ H-3, 4, 6 - h U -0-T-fe5^;P- 2 -x^t^i^) /3 
-D-'^)VU\±^J>^V i—fSC^ (12) (Dit^mi omig: 

2-T-fehT^ H- 1. 3, 4, 6 -7^ I-^-0-T-fe5^;p- 2 -f^^^'>- jS 
-D-^;Uzitr^y'>H (i 7) <oit^m i g^M*^J7an7j>;i/A i 0 

mL^::^75^b^^^, hU7;U:tn^^>X;i/5j>>mhU^^;P'>U;W0. 5mL<5: 

T^!!i<£li5feU;to mm:^i^^unji^>8mh\zmti^l^. jl^^—)VO. 1 7m 
Lt (±) -bj:5<7)p-l 0-X;l/4^>i?6 Omg^JiPX., 6 OX^T 2 B^rBim*^ 

(2-7-fe NT^ H- 3. 4. 6 - h U -O-Tir^^JP- 2 -x:t=^v') 
^;l/3hf7y->K<£afe@flc^LT0. 5g#7t, 

X5^;i/ (2-7-feh7S H-3, 4. 6 - h 'J -O-T-fe^^^W- 2 -T^^t^i^) 
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/3 - D - i^;Hl tf ^ / K O'H - NM R^'J^^^^^r. 

NMR (CDCI3) 5:1. 18 (t, 3H, J = 7. 3Hz), 1. 93, 2. 
0 0, 2 . 0 5 ( 4 s , 1 2 H) , 3 . 5 6 (m. 1 H) . 3 . 68 (m, 1 H) , 

3. 78 (dt, IH, J=8. 4, 8. 8. 10. 4Hz), 3. 88 (m, IH), 

4. 12 (dd, IH, J = 2. 4, 14Hz). 4. 25 (dd, IH, J=4. 
8. 12. 4Hz) , 4. 69 (d. 1 H. J=8. 4Hz).5. 03 (t, 1 
H, J=9. 6Hz) , 5. 30 (t, 1 H, J = 9. 2Hz) , 5. 43 (d. 
IH, J = 8. 8Hz). 



^>5^;i/ (2-T-fehT5 H-3. 4. 6 - h U -0-y-t^;U- 2 
i3-D-i^Jl/3fcr7/->K [— iiSiC (13) (Dit'^m'] 

2-7'fehT5H-l, 3. 4. 6--7^1-^-0-T-fe5^;U-2 -x^+i^-i3 
-D-;^;H3fcr^y '>H 1. 5 g=&il7Ki7nn3jN;i'Al 5mLJC^7&^U;tl^, hU 
y )Viir U:^^ >X;W4^ >®S h U U ;W 0 . 7 5 m L <£:SDA^iaT 5 Pf Pp^^I^ 

^«r>?i7Dnx^>l 5mL{C^*^Un-T^;P7;H]— ^WO. SlmLi: (±) 
-V^Z><Do-l 0-X)V^>m9 9mg«:J!jP^, 6 O^T 2 I^FsllS^Ufe. 

2 : 3) ^m\^^xmmmn-r^z:t\zjZ'DX. ^>^)v (2-T-fehTs h-3, 

4, 6 - h'J -O-T-t^Jl/- 2 i3 -D -^;H3 ^ K^SfeS 
fls^iUTl. lg#rc. 

^>5^;K2-T-fe hy^ H-3, 4,6- h U -0-T-fe^;i'- 2 -^rt^^v') 
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/3 - D - tr ^ y -> K ® 'H - NM RSiJ^iSgmSr^To 

NMR (CDCI3) <5:0. 87 (t, 3H, J=6. 2Hz), 1. 28 (s, 
4H), 1. 50-1. 55 (m, 2H), 2. 00, 2. 03. 2. 14 (4 s, 
12H) , 3. 45 (dt, IH. J=7. 2. 9. 2Hz) , 3. 65-3, 70 
(m. IH) , 3. 7 5-3. 8 5 (m, 2 H) . 4. 1 3 (dd, 1 H, J =2. 
4, 12. 4Hz) . 4. 25 (dd, 1 H. 3=4. 8, 12..4Hz) . 4. 
66 (d, IH, J=8. OHz) . 5. 03 (t, 1 H. J = 9. 6Hz), 5. 
29 (t, IH, J=9. 2Hz) , 5. 40 (d, 1 H, J = 8. 8Hz) . 



mmm 1 1 

:t5'5^>»I/ (2-T-fehT5 K-3, 4. 6 - h -0-7il^)\^- 2 -^rt^i^) 

/3-D-y;pntf^y->K (14) (D^t^mi (Dmm: 

2-T-fehT^H-l. 3, 4. 6 -5^ h ^ -0-7ir5^;V- 2 -7^:t=\rx- 3 
-D-^;Hltr^y vK2 gS:*g7K^DDJj^;l/A2 OmLlCj^jO^bfe^. h U 37;!/ 
n >X ;i'7fc >m h U >^ 'J JH . 0 m L ^ jUP^^ig"^ 5 Nf^^SIl^ V Tzo 

i7nox^> 1 5mL{C^7&>L, 1 ;P0. 8 9mL t (±) -b J:^ 
©5-1 0-x;i/4^>®?l 1 9mg^j!)PA. 6 0"CT2l^^imi^b/5:o -KJiSM-^^ 

ti^)Vti^I^^U'^VCr^y>(- (^m^ii; n-^^1J->:g^Bgx5^;i/=2 : 3) 
^m\^^Tnmmmt^Z.ii\Z^'DX. rti^^JW (2-T-fehT^ H-3, 4, 6- 

1. 5g#;to 

:t^^>/K2 -T-fehT5 H-3. 4, 6- V^) -0-7-\L^}V- 2 - f^^i^) 
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13 - D - tf 7 / H OD'H - NM Raij^^mSr^ro 

NMR (CDCI3) 6:0. 86 (t, 3H, J=6. 2Hz), 1. 25 (s, 
10 H), 1. 50-1. 55 (m, 2H), 1. 92, 1. 99, 2. 00, 2. 
05 (4s, 12 H), 3. 40-3. 45 (m, IH), 3. 65-3. 70 (m, 
IH) . 3. 7 5-3. 9 0 (m, 2 H) . 4. 10 (d. 1 H, J = 12. 2H 
z) , 4. 23 (d, IH, J=4. 8, 12. 2Hz) . 4. 65 (d, 1 H, 
J=8. 3Hz),5. 03 (t, IH, J=9. 8Hz), 5. 28 (t, IH. 
J=9. 8Hz) , 5. 41 (d, IH. J = 8. 7Hz) . 



UT^m 1 2 

y^— (2 -y-fe hra K- 3, 4, 6 - hu-o-T-fe^;u-2-7^:t^-» 

3_E>_^;i,3t!^y->K [-ISiC (15) (Dit^m (Om^ : 

2-7-feh7^H-l, 3. 4. 6-xh^-0-T-fe5^;i'-2-T':t^>-^ 
-D-:y;H3t!^y i^H 5 gSil7Ki7 0D7jN;i/A5 OmLJC^d^U^^, h U :7;i/ 
:f O ^ >>?.;i/3j>>K h U ;*5^;i/'> U 2 . 6 mL ^tD^^iaT? 5 m^^WVfZo 

^PPX^>2 OmLldJgd^b. y^X:^— JU2. 5mLi; (±) -[^J^O<D^- 
1 0-X;i/3j^>K2 9 8mgS:JnA. 6 O'er? 2 BtFBlJti^bfc. SJ«?ii^SKlCi7 n 

U^J^^u^hifyy^- (^tti^i^; n-'v^l^-^ :B^IIX5^;i/=2 : 3) ^ffl 
(.iTm^i^iSi"r'5ili:fC<fcoT. (2-T-fehT^ H-3. 4, 6 - h U 

- O - T-fe - 2 - -» 3 - D - i/>>U3 tf ^ / -> H ^ 6 i L'T 4 . 
3 gt#;^Co 

y^-;K2-T-feh7^ K-3, 4, 6 - h U -0-Tii^;W- 2 -x^^v-) 
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NMR(CDClj) 5:1. 59. 1. 64, 1. 67 (3s, 9H). 1. 9 
1 (s, 3H), 1. 99. 2. 00, 2. 05 (3s, 9H), 3. 60-3. 
6 5 (m. 1 H) , 3. 7 8 (d t, 1 H, J=2. 8, 12. 4Hz) . 4. 10 
-4. 30 (m, 3H). 4. 68 (d, IH, J = 8. 8Hz).5. 00-5. 
10 (m, 2H) , 5. 2 0-5. 4 0 (m, 2 H) . 



;m-9-^>M#f*:«:*l«^5 0 Mmo 1 (Mit««J 7 2 5 iitmo 1 XL) . 
-D-^^;i.3tr^/>-K [-^^(4) (D^b-^^] . mmm2<D2-7'\l.h7^}^ 

- 2 e-o-7iri7^ y^jv-a-D-^JVu tf^y-x [— ^i!C(5) 
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^c^-^y^M i3-D-^;mtr^y '>h* [-iKit (6) ©{t-g-^i] . mit^yeo 

(9) (Dit-^m RZSm7tm7<D2-7±h7B. K- 2 -5^:t^'>- 6 -0-/^;i/ 

5 h-r;i/-flr-D-i^;watr^y-x [-fls;^ (lo) (Dit^m^ . nmm8<Dy 

Ttt4 0 5i'a)lM) (3!)|ga?T2. 5-3. 5fga)kT;i/P>mS^fe{Sji^m^^ 

tfe, (3) fc*3ViT> R^*«7K5^©fb'&i^©;g^<SiiS14*«iS5*^o 

/3-D-^;i.3e^/'>K [-^^ (7) (Dit^mi . nmm5(Do^)v (2- 

Ufikm 2 (t: hiE^^^mtc^*-rs tT;i/n >®rgi^{Eii^s^) 

3. 4. 6-7^h^-o-y-fe5^;i'-2-5=';t-+->-i3-D-i/;unt:^y'>h*^ 
^i^^t^immo i/L,®i3t0^ji 0-1 2<on-rM^)v^)vzi^^ymmw^ 

mm^l 0 0 wmo X/'Lt.f^^JiiOizmisaXyfz.. ^*n.fc0 4 S^^lig^m. i^ftfe 

03tC^t-ck^lC. m3t^9©X5^;W (2-T-feh7^ K-3. 4. 6-h»J- 
0-T-fe5^;U- 2 /3-D-y>>l/3ltf7y [—^^(12) (D'fl:-& 
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O-T^'^JV- 2 -^^^z^) /3-D-^^;Pnfcr^/->H [-^^ (1 3) (Dit-^ 

;i,_2-f^^^i^) /3-D-:i/;U3t!7y->H [-^^ (14) (Dit^^} . Mit 
^1 2<Z)y^::i;W K-3. 4. 6 - h U -O-Tir^Jl— 2 -t' 

p^-=irv) /3-D-i5^;i'ntf^y f/H [-^^ (i 5) oit-^m'] > 2-T-fehr^ 

3, 4, 6-^h^-0-T-fe5^;U-2-5^^+>'-3-D-^;i/Dtf^ 

y -> H [-isic (17) (Dit^mi itio^(Di (Dmmx-'tn'etis . s , 2 . s . 
3. 7, 3. om(D\i7)vu>mm±i&mn^^yF:\^rzo 



t hjE^*;feMJ^^m (American Type Culture Collection^tSi) €-2 4 

^b:/bN-T-t^;i/^;i/3-y-$>^##:Srl 0 0 nmo 1 /L. ^i^iiit^il 6 T'^ 
bfcN-T-fe^;P^;i/33-9-^>il^^^2 5 umo 1 /L^Jnbfeo ^finJ: 0 4 8 

m4:iz^-r^oiz. mMmi<r>^^^)v (2-r-fe nt^ h-2-x^=^>') 3 
-D-^;untf^y v'K [-^^ (4) (Dit^m . mmm6<D^^o)v (2-t 
-fehTS H-2-5':r^v') 0-D-^;i/:3tr^y '>K [-^it (9) (Oit'&m 

I^Tl. 5'-2fga)t:7;UD>i?]g^{£ii^m<£^b;fe, 
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4 0-6 0 ^(Dtci^m^m^ 1 m 2 o^osm^z^if. m i (c^-rm^cD^^ u - 
^1 





liti^0iJ4 


u^m5 




-j^^ (4) (Ofb^tl (Mig^l) 


0.1 






(17) (30{k^<Kl 




0.1 






2 




2 




3 




0.5 




2 




10 




10 




1 




0. 1 




0. 1 . 




1 


y U -Ir U > v^:/p tf W > ^ U 3 


5 




m m 




100 


l¥fiE (%) 
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m2 











(4) oit^!^ mmmi) 


0.01 






(17) (Oit^f^ 




0.01 






10 


7l?U:t=^'>X5^U>«!^kt:^'>tft (60E.O.) 


1 




3 




2 




3 


'J >^ 1 ±r U 


0.05 




0.05 




0.05 




0.1 




m m 




100 


If^ffi (%) 


55 


55 
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(3) ^Jfi«»JJCOliT 
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2. 0 



X7"TU>i? 5. 0 



M7n^y'J> 2. 0 



Xi7UU> 20. 0 



Ji^U:t^->X^U> (2 0) V;Hfi$'> 3. 0 



5. 0 



0. 2 



-asic (4) <Dit^!^ mmmi) 



0. 1 



ga^ 10 0 tT-sj 



2. 0 
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X7"TU>S? 5. 0 

XT'TU;i/7;pn-;i' 5. o 

ii7u^yu> 2. 0 

7.^'7U> 20. 0 

VJV}d^>'eyXy'7U-h 3. 0 

3i?«j:t^>^x^i^> (2 0) y;nfi$'> 3. 0 

pt^;w'?^'^> 0. 2 

-15^ (5) (Dit^m (mmm2) 0.5 



•:tU— 10. 0 

• 5 ux^^vn-f yyotr;u 1. 0 

• 7!?U?t-4^'>x^U> (6) 0. 5 
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-figs: (6) (Dit^m mmms) 



1. 0 

2. 0 
0. 1 
7. 0 
0. 5 

mm^ 1 0 0 t-r^mm 



4 (X^>D — >'3» 



• jtu— 10, 0 

• 5U7.5^>g!-ryyntr;i/ i. o 

• J}?U:^^S^X^U> (6) yzi;!' 0. 5 

• yDtrk>yiji3-;i/ 1. 0 

. -j^jj-feij> 2. 0 

• ^C^^Wt^'O 0. 1 

•x^y— ;i/ 7. 0 

•-fisi^ (8) (D^k^j^ mmms) i. o 
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j^S* 10 0 SJitt 



'-m^ (5) (Dit^i^ mj^m2) i. o 

'^f^i-hV^A 2 0. 0 

•BS®?:J-h'J«^A 1 5. 0 

-miti-h^j'yA 7. 5 

•MTi^^^^Wt 0. 5 

• 1. 3-y5^^>yjn-;i/ 1. 0 

1-0 

• iS^X^X 1. 0 

• ]1 ft 
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► 7 8 



-m.^ (4) (Dit^m mmmi) o. i - 

-m^ (5) mmm2) - o. i - 

-fig^ (6) (Dit^m m^m) - - o. i 

X5^7'J>m 11- 

-ryx5^7U>^ - - 1 

^:yX5=-TU>g!i^U-feU> 2 2 2 

y^^-)VT)V:2—)V 2 2 2 

■t^-^>'^^>n»> 11- 

^UX5^>i?-fe^JU 111 

-kx=^^:rK>®?v;nfi$'> 111 
N-xxro-f ji/:7^ hX7>r >=fs^> o. i o. i o. i 

7Km^tp^->^> 0. 1 0. 1 0. 1 

m.mT.^^'yy 555 

^^)7s^ym-^if'^)\^\^'f=y)V 555 

:^^n^mmm 0. 1 1 0. 1 

'xmmwim 0. 1 0. 3 
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Tiam^-^nrnm^ - - o. i 

1. 3-y5^k>yUn-;W 5 10 5 

jp^)j-feij> 5 5 5 

n^:t+->^.t#^xx7";p 0. 2 0. 2 0. 2 

N-T-fe^;Vi^;W3i^-5>:t'Jrf'7— 0. 1 0. 1 0. 1 

Txn;nf >^U>i?x:^5^;i/Mgm o. i o. i o. i 

77.n)U\£>mO>m:i^7.y^)VN am. 0. 1 0. 1 0. 1 

r-7B.ymm 0. 1 0. 1 0. 1 

N-7.'T7a^)]^^)li$^S.>m^h*J^M< 0. 2 0. 2 0. 2 

t;p=^^;w^14:^;i/4^^5^ o. 05 o. 05 o. 05 

li*-;i/;i?'J^— *l 

-I35^>S?T5H 0. 1 0. 1 0. 1 

■ifjv:2>^> 0. 1 0. 1 0. 1 

nm^K ^ft 

* 1 ; B. F. Go o d r i c h1±ia PEMULEN TR- 1 



9~ 1 1 (o— Sxa » 

I 10 11 
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-m^ (4) (Dit-^m mmmi) o. i 
(5) (Dit^m immm2) - 



-m^ (6) (Dit^!^ mmm3) - 



%mmmmm 



0. 1 
0. 2 
0. 1 

5 
5 
1 
1 

0. 2 
0.0 5 
0. 1 
0. 0 5 
0. 1 



v'-fvyo t:;i/T^ >v^^nDPi? 0. 2 



0. 2 



0. 1 



0. 3 
0. 5 
0. 1 

5 
5 

1 
1 

0. 2 



0. 1 



0. 1 



0. 2 



0. 2 



0. 1 
0. 3 
0. 5 
0. 1 
5 
5 
1 
1 

0. 2 



0.0 5 0.0 5 



0. 1 



0.0 5 0,0 5 



0. 1 



0. 2 



0. 2 



0.001 0.001 0.01 



0. 2 



0. 2 



0. 2 
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39 

0.0 5 0.0 5 0.0 5 

0.05 0.05 0.05 

0.02 0.02 0.02 

nm mm. nm 



mt&mi 2—14 (s^x;w) 

12 13 14 



-fsi^ (4) (Dit'^im m^mi) 
-m^ (5) (oit^m mMm2) 



(6) (Dit^<& mmms) 



0. 1 



1 0 



0. 1 - 



1 0 



0. 1 - 



0. 1 



1 0 



0. 1 



0. 1 
0. 1 
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1. 3-y5"^>^uri— ;w 



3jtux5^k>^>j33— ;V4 0 0 0 



«Hr^5K *3 



0. 1 



1 0 



0. 1 



0.02 0.02 0.02 



0. 3 0. 1 



mm* 

* 2 : GE^^>'U:3->^tM hx/i-;u 



0. 2 0. 2 0. 2 



0. 1 0. 1 0. 1 



0. 2 0. 2 0. 2 



0. 5 0. 5 0. 5 



0.02 0.02 0.02 



0.05 0.05 0.05 



mmm i s - 1 ? mt^i^^ u - 
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^mm 15 16 17 



-jis^ (4) (Dit^m mmmi) o. i 

-jKic (5) (oit^!^ m^m2) - 0.1- 

(6) (Dit^m mmm3) - - o. i 

it^^fii^Un — > *4 2 2 2 

jJ?U5f+'>X5^U> - 2 - 

^'l4v"Jn->5i'm?i«S *5 

Xi7'7^> - - 10 

x;^7P^^-'W'>iJ7P^>^'>P^1t> 1 5 2 0 1 0 

:^^}U^0'yU^1^> 5 2 3 

&m^mmm::iU7s7-'))i^ *6 - - 3 

'>Un->X^X h"7-^i't!t?ee *7 5 2 

:t^/'<^mti\m 1 11 

"H-^ffltB^ 0. 1 0. 1 0. 1 

TK^Ii^iSii^ 0. 0 2 0. 0 2 0. 0 2 

miti-h*)^i^ 1 11 

i^Zfn\^U>i/*Jzi—)l 5 5 5 
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|g^U-feU> 5 5 5 

"yy-iJ—T. 1 1 1 

A'^^4->'^m#isxxT-;v 0. 3 o. 3 o. 3 

N-;*5^;U-L— kU > 0. 5 0. 5 0. 5 

* 4 ; !y hth^ AB I L EM9 0 

* 5 ; J^V^^Zi-:z.y^=y^yzi-y^mi ->'J3>BY2 2-0 0 8 

* 6 ; a^M-fb^hM YOFCO CLE-NH 

* 7 ; muy'^3-->i5^'>'j3->«:ia hUy^)V 



1 8-^2 0 (+>->;^i7U— » 

IIJ£««J 18 19 2 0 



(4) (Dit'^m mmmi) 

(5) (MigM2) 



-flsa: (6) (Mjt^3) 



^^Iti^'Jin — > *4 



0. 1 



0. 1 



0. 1 



1 0 



1 0 



1 0 
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• K^x^x * 8 

* 4 ; =f— ;i^Hi/jL5«V httM ABIL 
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5 5 5 

0. 1 0. 1 0. 1 

3 3 3 
- 2 
7 7 

5 5 4 

5 5 4 

1 11 

1 1 1 

5 5 5 

0. 3 0. 3 0. 3 

1 11 

0. 1 0. 1 0. 1 

1 11 



EM9 0 



mmm 2 1 nmyK) 
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jJ^U^^^v'X^lxV (6 0) ?g!'fbkV'>tft 1 

^U-feU> 3 

1. 3-y^I/>^U3-;U 2 

vyDh°l/>^Un— ;w 3 

7}?ux5^u>^U3— ;n 5 0 0 1 

u >i!ii lift 

-^ic (10) (oit^m mmm?) o. i 



^|ffi«^ 2 2,23 i%m) 

mmm2 2 mmm 23 

• 7.xT'J >i?iy'J-feU >X7.^;P 2 2 
'■t^y-JV 1 1 

• □^;;^7^D— 0.5 0.5 

••7-fe'J> 2 2 

'T.^^'jy 5 5 
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-m^ (10) (Dit^!^ mi^m 7 ) 
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0. 1 



2 4, 2 5 A) 



'7-t«J> 



mm 2 4 
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mmm2 s 
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mmz-^yy^y lo lo 

4^1t>i$'>:^fA 0. 5 0. 5 

yU-fe'J> 5 5 

>'ypt!U>yun-;w 3 3 

(5) <Z)ib^i^ (Mit««J2) 0. 1 

-n^ (10) <z)^i:'&#> (iiit«^J7) - 0. 1 



2 6, 2 7 (1f>Xi7U — » 

^jg««j 2 6 mmm 2 7 

xj$'>'-;u 10 10 

^ h^'y^mk^^^)v 7 7 

poE • pop^ifvp<>5^;i'>i^'j->a=^^i^> 2 2 

mtS[^il<k5^iS'> 5 5 

mtm.¥ii 5 5 

^t>t'>'jn-> 10 10 
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>?p^5;^;i/7j^U'>D:^-y-> (6 c s) 
(5) (Dit^!^ mi^m2) 



-flsic (10) (Dit^m m^mi) 



1 0 



0. 1 



1 0 



0. 1 



mm 2 8 (x4^>i7u-A) 



-mwy 2. 0 

•X7"7U>®! 5. 0 

• :j?.x7u;i/t;w3— ;w 5. o 
•M7c^yu> 2. 0 

•X^7W> 20. 0 

• y;nfi$'>^yx-T-TU'-K 3. o 

• #U:t+>'X5^U> (2 0) V)l^\di$'> 3. 0 

• :^otru>i^uii— ;!/ 5. o 

• j?t5^JW^7^> 0. 2 
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